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How To Make Stuff

ꔷ People used to make things by hand...
but humans make and use tools

ꔷMost tools are special purpose;
they only make a particular type of thing

ꔷUsing computer control we can build
smart, generic, tools –
even tools that can build themselves
(RepRap: Replicating Rapid prototyper)



Subtractive Building

"Every block of stone has a statue inside it and 
it is the task of the sculptor to discover it."

– Michelangelo



                          Subtractive 2D

ꔷCutter: cuts 2D material in any pattern
ꔷPaper/Craft: paper moves in Y, knife in X
ꔷEDM/Laser: X/Y bed, vaporizes material



                           Subtractive 3D

ꔷCNC: Computer Numerical Control
ꔷMill/Router: part on X/Y bed, bit on Z axis
ꔷLathe: spins the part against a cutter





Making The Iris Card

ꔷThere are just 6 parts to make & assemble
ꔷAssembly involves folding & tape/glue
ꔷThe design is an SVG or PDF file



Making The Iris Card

ꔷCutting pattern must be straight lines...
ꔷUsed inkscape to fix & arrange objects,

graphtecprint to print



Making The Iris Card



Additive Building

“The whole is greater than the sum of its parts.”
– Aristotle



Additive 3D Building

ꔷMaterial is deposited, not taken away
ꔷOnly works with specific materials

– powders or paper
– curable photopolymer liquid resin
– extrudable materials (mostly plastics)

ꔷNo need to get tool around material;
can build things with internal structure

ꔷSimpler “clamping” of the part



3D With Lasers

ꔷSLA: Stereolithography of photopolymer
ꔷSLS: Selective Laser Sintering of powder
ꔷSLM: Selective Laser Melting of powder

                                            SLA



SLA



3D Extrusion (RepRaps)

ꔷFDM: Fused Deposition Modeling
ꔷFFF: Fused Filament Fabrication
ꔷTypically ABS or PLA plastic filament...

but chocolate, water, etc. can be extruded

                                            SLA



SLA





SLA



Making The Prosthetic Hand

ꔷLet's not start with Thing 92937 ...
ꔷRedesign from scratch with goals:
ꔷFaster print time – under 1 hour
ꔷPrint assembled – no snap together parts
ꔷBetter match scale of actual hand

(sized to 18-month-old girl's hand)
ꔷMinimum cost – about $1 total

                                            SLA





Making The HingeBox

ꔷCreated a hinge library in openscad

ꔷThe HingeBox is just a bunch of hinges
imposed on two “cubes” plus a latch



Put A UK Logo On It

ꔷStart with UK logo
ꔷUse gimp (an image editor) to simplify it
ꔷUse inkscape to convert it to DXF vectors

                                            SLA



SLA



SLA

ꔷAn openscad 3D model is a program
constructing objects from simple shapes

ꔷO
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Making The Prosthetic Hand

ꔷDid not get it right on the first try...
ꔷ Isn't that what rapid prototyping is all about?

                                            SLA



How Does It Work?

ꔷEach finger has 3 joints (hinges) that can
bend up to 90° to grasp things

ꔷThe thumb also has 3 joints, but one is
angled to bring the thumb into opposition

ꔷA rubber band on the back of each finger
resets to relaxed non-grasping position

ꔷFishing line through the fingers and palm
is the muscle that pulls the hand closed



                                            SLA



Making The Prosthetic Hand

ꔷCheck all hinges are free to move
ꔷ Insert rubber bands on backs of fingers:

Cut band, knot one end & trim the other,
work through slots & tighten, knot & trim

ꔷRoute fishing line through fingers:
Push line through palm & finger, knot end at
finger tip, trim after about two hand lengths

                                            SLA
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